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1
.
min $f(x)= \frac{1}{2}x^{T}Ax-b^{T}x$ , (1)
, $A\in R^{nXn}$ , $b\in R^{n}$ . , (1)
. .
$x_{k+1}=x_{k}- \frac{1}{\alpha_{k}}g_{k}$ , (2)





, $\alpha_{k}$ . -n ,
$Bs_{k-1}=y_{k-1}$
. $B$ $\nabla^{2}f(x_{k})$ , $s_{k-1}=x_{k}-x_{k-1}$ ,
$y_{k-1}=g_{k}-g_{k-1}$ . Barzilai and Borwein [1] $\alpha_{k}$ ,
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. $\alpha_{k}$ , Barzilai-Borwein ,
. Barzilai-
Borwein , Raydan [4] 2
, Dai and Liao [2] R-l . , Friedlander
et al. [3] , Barzilai-Borwein .
$\alpha_{k}$ .
$\alpha_{k}=$ $\frac{g_{\nu(k)}^{T}A^{\rho(k)+1}g_{\nu(k)}}{g_{\nu(k)}^{T}A^{\rho(k)}g_{\nu(k)}}$ (5)
$\nu(k)$ $\in$ $\{k,k-1, \ldots,\max\{0,k-m\}\}$ ,
$\rho(k)$ $\in$ $\{q_{1}, \ldots,q_{m}\}$ ,
, $m$ , $qj(j=1, \ldots, m)$ $\%\geq-2$ .






$\phi;\geq 0(i=1, \ldots,\ell)$ , $\sum_{=j1}^{\ell}\phi_{i}=1$ ,
$\nu_{1}(k)$ $\in$ $\{k,k-1, \ldots,\max\{0, k-m\}\}$ ,
$\rho_{i}(k)$ $\in$ $\{q_{1}, \ldots,q_{m}\}$ ,
, $\ell,$ $m$ , $\%(j=1, \ldots, m)$ . Barzilai-Borwein
. $\alpha_{k}$ $A$ , $A$
,
$0<\lambda_{\min}\leq\alpha_{k}\leq\lambda_{\max}$ for all $k$
. , $\lambda_{\min}$ $\lambda_{\max}$ , $A$




. (6) $\alpha_{k}$ , (7), (8) ,
$\alpha_{k}$ $= \sum_{j=1}^{\ell}\phi_{i^{\frac{s_{\nu_{j}(k)}^{T}A^{\rho i(k)+1}s_{\nu_{j}(k)}}{s_{\nu_{j}(k)}^{T}A^{\rho j}t^{k)_{S_{\nu_{j}(k)}}}}}}$ (9)
$= \sum_{i--1}^{\ell}\phi_{i^{\frac{y_{\nu_{j(k)}}^{T}A^{\beta j.(k)-1}y_{\nu_{j}\langle k)}}{y_{\nu:\{k)}^{T}A^{\rho.(k)-2}y_{\nu:(k)}}}}$
. , (6) , $\ell=1,$ $\nu_{1}(k)=k,$ $\rho_{1}(k)=0$
, (3) , (9) , $\ell=1,$ $\nu_{1}(k)=$
$\max\{0, k-1\},$ $\rho_{1}(k)=0$ , Barzilai-Borwein (4)
, (6) , $\ell=1,$ $q_{j}\geq-2$ ,
(5) . .
( Barzilai-Borwein )
Step $0$ . $X_{O}$ , $k=0$ . ,
Step 1 .
Step 1. $\alpha_{k}$ .
Step 2. $x_{k+1}=x_{k}- \frac{1}{\alpha_{k}}g_{k}$ , $x_{k}$ .
Step 3. .
Step 4. $karrow k+1$ , Step 1 .
3
Barzilai-Borwein . $x_{*}$ (1)










. , $A$ $\lambda_{1}\leq\lambda_{2}\leq\ldots\leq\lambda_{n}$ ,
$v_{1},$ $v_{2},$
$\ldots,$












$\{d_{1}^{k}\}$ , $1-\lambda_{1}/\lambda_{n}$ $0$ 1 .
2






(1) } , $\{x_{k}\}$ Barzilai-Borwein ,





$f(x)= \frac{1}{2}x^{T}Diag(\lambda_{1}, \ldots, \lambda_{n})x$ , $x\in R^{n}$
, $n$ , cond $10^{2},10^{3},10^{4}$ ,
$\lambda;(i=1, \ldots, n)$ $\lambda_{1}=1,$ $\lambda_{n}=cond$ , $\lambda_{1}<\lambda;<\lambda_{n}(i=2, ..,n-1)$
. $\lambda;(i=2, \ldots, n-1)$ , 10 .
, . ,
. , $x_{0}$ $(x_{1}, \ldots, x_{n})^{T}=(1, \ldots, 1)^{T}$
, $||g_{k}||_{2}\leq 10^{-8}$ . , Barzilai-Borwein ,
111
, Barzilai-Borwein . 1 ,
$\rho;(k)$ $\rho;(k)=0$ , $\ell=1$
, $\nu_{1}(k)=k-1,$ $k-2,$ $k-3,$ $k-4,$ $k-5$ , $\ell=2$ , $\phi_{i}=0.5$ ,
$\nu_{1}(k)=k-1,$ $k-2,k-3,$ $k-4,$ $\nu_{2}(k)=k-2,$ $k-3,$ $k-4,$ $k-5$
. , $\ell=2$ Barzilai-Borwein , Barzilai-
Borwein . 2 ,
$\nu_{i}(k)$ $\nu_{i}(k)=k-1$ , $\ell=1$
, $\rho_{1}(k)=0,1,2,3$ , $\ell=2$ , $\phi_{i}=0.5,$ $\rho_{1}(k)=0,1,2,3,$ $\nu_{2}(k)=1,2,3,4$
. $\ell=2$ Barzilai-Borwein , Barzilai-
2: $\rho;(k)$
Borwein . $\rho;(k)$
, . 3 ,
112
$\nu_{i}(k),$ $\rho;(k)$ $\nu_{1}(k)=k-4,$ $\nu_{2}(k)=k-5,$ $\rho;(k)=1$ ,
$\ell=1$ , $\phi_{1}=1$ , $\ell=2$ , $\phi_{1}=0.75$ ,0.5,0.25,
$\phi_{2}=0.25,0.5,0.75$ . $\ell=2$ Barzilai-
3: $\phi_{i}$






, Barzilai-Borwein , . ,
. ,
, $Q$- 1 , .
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